Gender-dependent modulation of alpha 1-adrenergic responses in rat mesenteric arteries.
The purpose of this study was to test the hypothesis that pathways modulating vasoconstriction in rat mesenteric resistance arteries are gender dependent. Net contractile responses to phenylephrine were significantly increased by endothelium disruption in arteries from males but not females. This gender-dependent effect was stimulus specific, because disruption of endothelium increased reactivity to serotonin comparably in arteries from both genders. Ovariectomy unmasked an increase in net alpha(1)-adrenergic contractile responsiveness after endothelium disruption, suggesting alpha(1)-adrenergic-stimulated production of endothelial vasodilators is suppressed in control females by gonadal sex steroids. Production of modulatory endothelium-derived vasodilators in males is balanced by production of vasoconstricting arachidonic acid metabolites. This was revealed by decreased alpha(1)-adrenergic contractile responses in arteries from males after pretreatment with indomethacin or the cyclooxygenase-1 selective inhibitor SC-560. The indomethacin-induced effect persisted after endothelium disruption, indicating smooth muscle as the source of cyclooxygenase-1-derived vasoconstrictors and was attenuated after orchiectomy. This study indicates gender differences in the expression of two pathways modulating alpha(1)-adrenergic sensitivity in mesenteric arteries: an endothelium-dependent vasodilator pathway and a balancing smooth muscle cyclooxygenase-1-dependent vasoconstrictor pathway. One consequence of these differences is that endothelial damage produces a selective increase in alpha(1)-adrenergic agonist reactivity in arteries from males.